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Preamble 
 
Samples of surface ocean water off shore of Sydney, Australia were collected and 
nourished with nutrients. The samples were exposed to natural sunlight and kept in a 
water bath.  The variation of chlorophyll as detected by a fluorometer was recorded once 
per day. 
 
The sea water collected was nourished in the manner reported by Harrison (2007). The 
measurement of fluorescence is reported in Appendix A. The temperature was near 20 
degree C. 
 
Experiment 1 
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Fig 1: Experiment 1. Nourishment added on day 11. Sig Counts are proportional to 
chlorophyll concentration. No data was collected on day 7 and 8. 
 
The first experiment involved 8 culture bottles all subjected to the same conditions to 
investigate the inherent variability of such experiments. Nourishment of 16µm N (as 
urea) and 1µm P (in the form of KH2PO4) was added on day 11. 
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Fig 2: Experiment 1. Sig Counts can be converted to chlorophyll using Appendix A 
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Fig 3 Experiment 1. Slow growing bottles. Sig Counts can be converted to chlorophyll 
using Appendix A. 
 
The change in fluorescence with time after nourishment is presented in Figures 1, 2 and 
3. Four bottles results, chosen to have peak fluorescence about 10 days from nutrient 
addition are shown in Fig 2. These bottles show evidence of regenerative primary 
production after another 10 days. The peak at 10 days after nourishment is unlikely to be 
macronutrient limitation as bottle 8 obtained higher fluorescence levels during 
regenerative production. The results may help in understanding the remineralisation time. 
Another bottle with maximum fluorescence after about 20 days from nutrient addition is 
shown in Fig 2. This pattern of growth and death is similar to that in Fig 6.1 of Jeffries et 
al (1997). Finally the remaining 3 bottle results from experiment 1 are shown in Fig 3. 
 
Experiment 2 
The second experiment involved 2 control bottles and 3 bottles nourished by the addition 
of 16µm N and 1µm P (in the form of KH2PO4) as in experiment 1. A further three 
bottles were subjected to twice the nutrient nourishment. Nourishment was added after 3 
days. The average results are shown in Fig 4 and show faster rate of growth at higher 
nourishment levels. 
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Fig  4: Experiment 2 showing the average of bottles treated similarly. 
 
Phytoplankton 
 
The control and two nourished bottles in experiment 2 were examined for phytoplankton type 10 
days after nourishment. The cells in the control were 60% dinoflagellate, while the strongly 
nourished sample was 67% dinoflagellate, but with 8 times as many cells. The weakly nourished 
sample
Nourishment
sample (16 uM of N) had 50 times as many cells as the control, almost all cells were phaeocystis 
belonging to the Prymnesiophyceae class of plankton. 
 
However the difference of fluorescence between the two levels  of nourishment was not as 
dramatic as the cell number, suggesting the phaeocystis cells were small. Phaeocystis cells 
frequently dominate natural assemblages of phytoplankton. 
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Appendix A 
 
Instrument  wet Labs 
Sn: FLRT-782 
 
Chlorophyll = (sig counts – dark counts)* scale factor 
 
Laboratory calibration values 
Scale factor = .098 (micrograms/L, counts) 
Dark counts = 84 
 
Clear water offset in bottles shown on spread sheet and used instead of dark counts 
 
Bottle washing 
Exp 1 HNO3 
Exp 2 HCl 
 
Filter: 50 micron zooplankton filter 
Bottle volume: 2 litres 
Sample was allowed to sit in collection containers for more than 24 hours before 
decanting to culture bottles 
Contamination: Care was taken to avoid contamination. The 10 day uniform chlorophyll 
concentration in all culture bottles in Exp 1 suggests contamination was adequately 
controlled. 
 
 
 
Fig A1 Culture bottle, flurometer and computer. 
 
Appendix A 
 
Trial 1 - Chlorophyll a  Signature Counts (after Clear Water Calibration)
notes
no 
mearements 
taken / 
containers 
not opened
no 
mearements 
taken / 
containers 
not opened
nutrient 
added
mon tues wed thurs fri sat sun mon tues wed thurs fri sat sun
Date 24/8/09 25/8/09 26/8/09 27/8/09 28/8/09 29/8/09 30/8/09 31/8/09 1/9/09 2/9/09 3/9/09 4/9/09 5/9/09 6/9/09
day 1 2 3 4 5 6 7 8 9 10 11 12 13 14
CWO Bottle
114 1 55.4 53 43.45 47.25 46.8 55.65 52.9 42.4 61.8 55.9 47.95 18.25
113 2 60.6 62.6 60.05 55.55 78.65 85 84.25 58.35 82.4 53.1 42.1 16.3
113 3 57.25 87.75 69.9 85 100.05 104.45 110.15 68.7 58.45 36.75 39.15 37.8
115 4 57.4 72.15 84.2 75.75 89 89.85 103.6 87.9 106.3 92.6 83.1 38.7
114 5 70.1 71.65 83.9 79.3 89.8 89.75 82.7 56.35 73.4 53.6 46.9 29.4
115 6 60.25 78.5 90.65 86.5 95.25 90 99.2 89.95 124.3 119.25 137.4 93.5
115 7 62.5 73.3 78.55 66.2 74.9 69.85 67.55 36.7 35 38.9 48.2 29.15
115 8 69.9 71.65 81.55 88.65 98.9 86.3 77.55 43.1 33.1 33.05 46.85 33.6  
cleaned F-
meter
no 
mearements 
taken / 
containers 
not opened
mon tues wed thurs fri sat sun mon tues wed thurs fri sat sun mon tues
7/9/09 8/9/09 9/9/09 10/9/09 11/9/09 12/9/09 13/9/09 14/9/09 15/9/09 16/9/09 17/9/09 18/9/09 19/9/09 20/9/09 21/9/09 22/9/09
4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
28.1 50.15 46.4 50.85 49.1 69.95 113.25 144.2 174.15 183.5 202.55 237.75 271.7 317.9 384.35
26.8 39.85 33.8 41.85 40.2 89.55 174.95 214.6 268.2 302.6 333.15 432.1 621.2 820.9 1360.85
101.45 194.65 299.85 497.75 274.9 417.6 220.75 157.15 161.85 157.1 202.6 242.05 311.4 466.7 701
75.65 120.4 123.8 154.8 144.15 320.7 458.3 556.9 671.35 869.25 946.3 928.65 965.85 1157.85 1270.45
35.4 44.75 38.65 60.75 91.35 187.35 288.65 171.55 124.85 73.15 55.5 57.95 82.6 133.25 113.5
150.2 236.15 211.45 312.6 312.6 569.1 306.5 118 111.5 104.3 121 139.7 152.9 205.4 257.85
50.8 71.65 76.8 108.55 107.45 169.25 235.7 251.55 381.35 444.2 588.85 586.8 690.25 735.1 347.7
64.9 110.5 193.65 386.7 399.35 507.15 324.85 175.6 148.4 137.1 168.3 300.8 513.35 1129.4 1292.55  
 
Appendix B 
 
Experiment 2 Results 
 
 
